Summary -This report addresses 3 important questions in population biology: 1), Is it possible to determine the actual kinship between individuals taken at random from a natural population? 2), Is 
. Several (Dausset, 1958; Vaiman, 1970; Klein, 1987) (Coyne, 1976; Singh et al, 1976; Modiano et al, 1979; Ramshaw et al, 1979; Singh, 1979; Keith, 1983 (Chakraborty et al, 1988) , for estimates of relatedness between colonies of social insects (Pamilo and Crozier, 1982; Pamilo, 1984; Queller et al, 1988; Queller and Goodnight, 1989) (Lynch, 1988; Brookfield, 1989;  Lewin, 1989 (Lynch, 1988) . The expression proposed by Nei and Li (1979) 
Identity and relatedness
In the previous definition, the value of identity increases with the relatedness of individuals. Under these conditions, the probability that 2 individuals share i bands according to their kin-relationship, is:
Parent-offspring (po):
where P!!! is the probability that a parent has exactly i bands, e is exponential, and where j max is the highest possible value of j, ie, the maximum number of bands for an individual. The probability P( j ) is given by:
Full-sibs (fs):
Half-sibs (hs):
Grandparent-grandchildren (pc), uncle/nephew (un), double-cousins (dc):
Unrelated individuals (n T ):
Finally, if 2 individuals are taken at random in the F1 generation of a population founded by F females and All males, the probability that they share i bands is given by expression (4). Otherwise, according to this model, the relationship between identity (I) and the number of shared bands (i) is: Figure 1 gives the theoretical distributions of identities for the 2 models and for the first 4 kinship relations described here. It Among the 2 models previously described, the latter seems, a priori, more realistic according to the data obtained with multilocus VNTR probes. Although a different approach has been taken, our conclusions agree with those of Lynch (1989) in pointing out the difficulties in estimating the relatedness between 2 individuals taken at random in a population of unknown structure.
The 2 systems of probes allow one to detect highly polymorphic loci for which the mutation rate can be close to 1/100 per generation and per gamete (Burke, 1989 (Lynch, 1988) . Two other unrealistic assumptions are that all loci detected are heterozygous and that in a fingerprint there are no allelic bands. For instance, several allelic bands were found in the fingerprint analysis of human families (Jeffreys et al, 1985) in dogs and cats (Jeffreys and Morton, 1987) , and in birds (Burke and Bruford, 1987) . Therefore, a more realistic model should consider: 1), the number of bands varies from one individual to another; 2), there are homozygous loci and pairs of allelic bands in the fingerprint of an individual; 3), 2 unrelated individuals may share similar bands identical by state. Under these assumptions, it is obvious that an accurate estimate of kinship between 2 individuals will be even more difficult. This results from the increase in the overlapping proportion of the different distributions of identity, mainly due to identity by state. However, with monolocus probes it seems possible to choose a sample of probes which avoid or minimize these obstacles.
In population genetics, and especially in the analysis of natural population structure, the aim is not always to get accurate estimates of kinship between different individuals (Gilbert et al, 1990; Kuhnlein et al, 1990) . In most cases, the purpose is the estimation of the kinship structure. Therefore, it is only necessary to determine whether individuals belong to the same family or not. On the other hand, an identity in state may exist, meaning that 2 unrelated individuals may share some of their bands. In this situation, it becomes necessary to define a threshold value (TV) of identity which will be used to determine whether individuals are related or not. Below this value, it will be impossible to determine if two individuals are directly related or share a recent common ancestor, and so they will be considered to be unrelated; above this value, it will be considered that a kinship relation exists between these individuals. Of course, the definition of TV depends upon the polymorphism of the genetic system used and upon the population under study. The more polymorphic the genetic system and the population, the lower the TV will be.
Estimates of the TV can be obtained by comparing known unrelated individuals.
For instance, in the work of Wetton et al (1987) To get accurate estimates of Pr and of population structure, a sampling procedure similar to that proposed by Rouault and Capy (1986) and by Capy and Rouault (1987) can be used. This is a sequential procedure based on the relationship between the sample size, the parameter estimated and confidence intervals of proportions and/or a sampling error. In the first case, the proportion of pairs of related individuals must be estimated. The probability of observing np pairs of related individuals in a sample of n individuals follows a binomial.
Since a proportion (Pr) must be estimated, the sampling procedure will be stopped when the confidence interval of Pr will be equal to or below a given value fixed a priori before sampling. In the second case, the population structure will be defined by the number and the size of the different groups of related individuals. Thus, the probability of drawing ni members of each family i follows a multinomial distribution. In this latter case, the sampling procedure should be stopped when the probability of the sample and the confidence interval of each proportion (here, the relative proportion of each family) is equal to or below the parameters defined prior to starting to sample (see Capy and Rouault, 1987 , for more details).
DISCUSSION AND CONCLUSIONS
The above results complement those of Lynch (1988) and Brookfield (1989) Lewin, 1989) . Nevertheless 
